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Letter to the Editor

Azvudine versus Paxlovid for oral treatment of
COVID-19 in Chinese patients with pre-existing
comorbidities

Dear Editor,

Chinese guidelines grant the use of Azvudine and Paxlovid in
COVID-19 patients, especially those with pre-existing comorbid-
ities."” Recently, Gao Y et al. reported that Paxlovid appears to be
superior to Azvudine in the virus clearance among general COVID-19
patients.” However, a multicenter randomized controlled study de-
monstrated that Paxlovid showed no significant reduction in the risk
of all-cause mortality on day 28 and the duration of virus clearance
in hospitalized adult COVID-19 patients with pre-existing co-
morbidities.* Several studies demonstrated that Azvudine could re-
duce the duration of virus clearance and improve the clinical
prognosis in COVID-19 patients including those with pre-existing
comorbidities.”~® Therefore, concerns arise about the clinical effec-
tiveness of Azvudine versus Paxlovid in COVID-19 patients with pre-
existing comorbidities on admission.

Here, we conducted a single-center, retrospective cohort study
during the outbreak caused by the omicron from December 5,
2022 to January 31, 2023 in Xiangya Hospital of Central South
University. The study included hospitalized patients with pre-
existing comorbidities and confirmed diagnosis of SARS-CoV-2
infection who received Paxlovid or Azvudine. The patients with
these conditions were excluded: 1) younger than 18 years; 2) re-
ceived oxygen support or mechanical ventilation on the date of
the admission; 3) not received any antiviral agents; 4) received
both Azvudine and Paxlovid. The study was approved by the in-
stitutional review board of Xiangya Hospital of Central South
University, and all the patients were anonymous and no need for
individual informed consent.

The primary endpoint was a composite disease progression
outcome which was defined as any of the following events: 1) non-
invasive respiratory support; 2) initiation of endotracheal intuba-
tion; 3) intensive care unit admission; 4) all-cause death. The sec-
ondary endpoints were each of these individual disease progression
outcomes. Patients were observed from the date of admission until
discharge, occurrence of outcome event or death, whichever came
first. We used propensity-score models conditional on baseline
characteristics, and the probability of receiving Azvudine was esti-
mated in an approach of calliper matching without replacement,
with a calliper width of 0.2. The baseline covariates included age,
sex, time from symptom onset to hospitalization, COVID-19 vacci-
nation status, severity of COVID-19 on admission (severe cases were
defined as having respiratory rate >30, or oxygen saturation <93%, or
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Pa02/Fi02 <300 mmHg, or lung infiltrates > 50%), and concomitant
treatments initiated at admission (systemic steroid and antibiotics).
The standard mean differences (SMDs) were used to assess the
balance of each baseline covariates between the groups before and
after propensity-score matching which less than 0.1 indicating
covariate was balanced.” The incidence rates of outcome events were
calculated as the number of outcome events | (sum of person x
hospital days). Univariate Cox regression model was used to estimate
a hazard ratio (HR) with 95% confidence interval (CI) for each result
between the groups and subgroup analyses were conducted in each
stratum of the aforementioned baseline characteristics to evaluate
the robustness of the estimates. All statistical analyses were con-
ducted with R version 4.2.1. P value less than 0.05 was statistically
significant.

Among 2118 hospitalized COVID-19 patients, 245 Azvudine re-
cipients and 394 Paxlovid recipients with pre-existing comorbidities
were eligible for inclusion (Fig. 1A). After propensity-score matching,
we finally included 228 Azvudine recipients and 228 Paxlovid re-
cipients, and the baseline characteristics of patients were balanced
between the two groups, with SMDs lower than 0.1 (Fig. 1B, C). Fre-
quencies of symptoms and laboratory parameters were comparable
between the groups in general (Tables S1, S2). The crude incidence rate
of composite disease progression outcome was 6.662 per 1000 person-
days in patients treated with Azvudine versus 13.493 per 1000 person-
days in the Paxlovid group (P = 0.029). There were no statistical dif-
ferences between these two groups in the rates of all-cause death
(P = 0.183), non-invasive respiratory support (P = 0.068), initiation of
endotracheal intubation (P = 0.144), intensive care unit admission
(P = 0.989) (Fig. 2A). Cumulative hazard analysis demonstrated that
patients treated with Azvudine had lower risk of composite disease
progression outcome than those treated with Paxlovid (hazard ratio
[HR]: 0.51; 95% CI: 0.28-0.95, P = 0.029) (Fig. 2B). Subgroup analyses
indicated the robustness of the composite disease progression out-
comes, with point estimates of HRs ranging from 0.28-0.95, and the
results retained significance among male recipients, patients under
the age of 65 years, those receiving the hospitalization beyond 5 days
since onset, those with severe COVID-19 at admission and those re-
ceived antibiotic treatment at admission (Fig. 2C).

In this retrospective cohort study, we found that Azvudine was
associated with a significantly reduced risk of composite disease
progression outcome compared with Paxlovid in the COVID-19 pa-
tients with pre-existing comorbidities. Notably, Azvudine showed
substantial clinical benefit than Paxlovid among men, patients under
the age of 65 years, those receiving the hospitalization beyond 5
days since onset, those with severe COVID-19 on admission and
those received antibiotic treatment on admission. Paxlovid has been
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+Aged < 18 years and receiving oxygen Antibiotics{ ¢
|| treatmentat admission (n=363) -
*Not receiving antiviral agents (n=909) £ 1 [
*Receiving both Azvudine and Paxlovid (n=81) 5 Vaccine
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l l :(_5: Diseases severity «
=
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Azvudine Paxlovid E Systemic steroid{
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(n=17) (n=166) Agel
1:1 matched Azvudine 1:1 matched Paxlovid 20 L SMDOQ L
(n=228) (n=228)
group -« Matched = Unmatched
C
Baseline characteristics Before matching After 1:1 propensity-score matching
Azvudine (n=245)  Paxlovid (n=394) SMD Azvudine (n=228)  Paxlovid (n=228)  SMD
Age (years), mean (SD) 69.13 (13.42) 70.11 (14.07) 0.071 69.21 (13.72) 70.44 (13.71) 0.090
Sex, n (%) 0.028 0.046
Men 154 (62.8) 253 (64.2) 148 (62.9) 143 (59.2)
Women 91 (37.2) 141 (35.8) 80 (37.1) 85 (40.8)
COVID-19 vaccination status (%) 0.247 0.018
Vaccinated 118 (48.2) 142 (36.0) 103 (48.2) 101 (48.2)
Unknown 127 (51.8) 252 (64.0) 125 (51.8) 127 (51.8)
Time from symptom onset to hospitalization, n (%) 0.293 0.013
>5 days 214 (87.3) 300 (76.1) 197 (87.3) 196 (87.3)
0-5 days 31 (12.7) 94 (23.9) 31 (12.7) 32 (12.7)
Severity at admission, n (%) 0.060 0.018
Non-severe 88 (35.9) 153 (38.8) 84 (35.1) 86 (35.1)
Severe 157 (64.1) 241 (61.2) 144 (64.9) 142 (64.9)
Concomitant treatments initiated at admission, n (%)
Systemic steroid 64 (26.1) 93 (23.6) 0.058 60 (26.1) 61 (25.3) 0.018
Antibiotics 130 (53.1) 160 (40.6) 0.251 114 (53.1) 112 (53.5) 0.018

SMD, standard mean difference

Fig. 1. Identification of Azvudine and Paxlovid recipients through 1:1 propensity score-matching. A) Flow chart showed the inclusion and exclusion of COVID-19 hospitalized
patients during the study period. B) Standard mean differences between the groups before and after 1:1 propensity score-matching. C) Baseline characteristics of the included

patients before and after 1:1 propensity score-matching.

reported to significantly reduce the hospitalization and death rates
in patients over 65 years of age but not those under 65 years of age,
compared with matched controls.'” Our results support the use of
Azvudine in those under 65 years of age.

To our knowledge, this is the first study to evaluate the clinical
effectiveness of Azvudine versus Paxlovid in COVID-19 patients with
pre-existing comorbidities on admission. Admittedly, our study also
has some unavoidable limitations. Firstly, although the data from all
patients with COVID-19 were collected continuously and adjusted

for possibility of selection bias and confounding factors associated
with a high risk of severe COVID-19, we could not rule out the
possibility of selection bias or confounding of indications. Secondly,
this is a retrospective cohort study with a single center and small
sample in Hunan province, and whether our findings are applicable
to other regions and different ethnic groups remains to be verified.

In summary, our findings, to some extent, indicate that Azvudine
is more effective than Paxlovid in treating hospitalized COVID-19
patients with pre-existing comorbidities.
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n (%) Rate per 1000 person-days n (%) Rate per 1000 person-days P value
Composite outcome, n (%) 16 (7.0) 6.662 31 (13.6) 13.493 0.029
All-cause death, n (%) 4(1.8) 1.533 11 (4.8) 4.194 0.183
Non-invasive respiratory support, n (%) 15(6.6) 6.246 27 (11.8) 7572 0.068
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Intensive care unit admission, n (%) 1(0.4) 0.416 1(0.4) 0.435 0.989
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B C
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Number at risk No - 0.48 [0.22-1.02] 0.057
Paxlovid 228 190 93 34 8 6 2 Yes = 0.58 [0.21-1.60] 0.291
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Fig. 2. Azvudine versus Paxlovid for oral treatment of COVID-19 patients with pre-existing comorbidities. A) Composite and individual outcomes in Azvudine and Paxlovid groups.
B) Cumulative incidence of composite disease progression outcomes for Azvudine versus Paxlovid recipients. C) The effectiveness of Azvudine versus Paxlovid in reducing the risk
of composite disease progression outcome by subgroups of selected baseline characteristics. Abbreviation, COPD, chronic obstructive pulmonary disease.
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